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1 IDENTIFICATION OF ORGANIZATIONS 

1.1 U.S. Smelting Lead Refining Company 
East Chicago, Indiana 

2 DATES ON SITE 

April 8-9, 1980 - Tuesday and Wednesday 

3 PARTICIPANTS BC^^^^ords ctr. 

3.1 U.S. Smelting 
Mr. R. Derek Steels, Plant Engineer 

3.2 East Chicago Air Quality Control Agency 
Mr. All Khan 

3.3 M.S. EPA - Region V 
Dr. Robert J. Gnaedinger, Jr., Physical Scientist 
Mr. Ron Lillich, Biologist 
Ms. Erin Moran, Geologist 

4 PURPOSE OF SITE INVESTIGATION 

The primary purposes of the investigation were to confirm the findings of 
an earlier non-sampling inspection by Mr. Robert L. Stone and Ms. Elissa Brown 
of the Air and Hazardous Materials Division, to obtain samples for chemictil 
analysis in order to determine the extent to which lead was moving off from 
the site, and lo make a photographic record Df site conditions. 

5 SUMMARY OF INFORMATION OBTAINED 

History of sitf;, observations, photographs, and copies of some records we^e 
obtained. In addition, samples of soil, watar and waste were obtained frim 
on site as wel': as from the adjacent Grand Calumet River, both above and 
below the site, and from the Indiana Harbor Canal at 151st. 

6 LIST OF FIGURES 

FIGURE 1 Photographs 2-5, clockwise from upper left; from center of lead 
smelting slag fill area; Tuesday, April 8, 1980. 

2. View of lead slag pile "No. 1" (from East side of pile); Sample 1 
from the pile; All Khan of E. Chicago Air Quality on left and R5n 
J. Lillich of U.S. EPA, Region V, on right. Photographed by Roaert 
J. Gnaedinger, Jr. of the U.S. EPA. Region V; 1:16 p.m. 
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3. 

FIGURE 2 

7. 

8. 

9. 

FIGURE 3 

View to NNE of lead slag, of drums and of plant beyond on 
left and in center; from East side of pile 1; 1:17 p.m. 

View to NNW of lead slag and of plant beyond; from East 
side of pile 1; 1:19 p.m. 

View to SW of edge of slag fill in marsh reeds; from West 
side of slag fill; 1:21 p.m. 

Photographs 7, 8 and 9, clockwise from upper left; Tuesday, 
April 8, 1980: 

View to NW from West side of lead slag fill area; empty drums 
lie S of the concrete shipping/receiving dock; tree in center 
of picture is at the approximate location of the exit of a 
storm drain which extends North beneath dock and beneath build­
ings beyond, A pool in the reeds in the foreground is the 
source of water specimens referred to as "effluent" in reports 
submitted by U.S. Smelting to the State of Indiana. Our Sample 
17 came from this pool. 1:27 p.m. 

View to N from West side of lead slag fill area; plant is in 
back'jround; U.S. EPA personnel are in yellow protective jackets 
in t'le left background; Ali Khan of E. Chicago Air Quality is 
on the right. No smoke from the tall stack was visible during 
our inspection on April 8-9, 1980. 1:28 p.m. 

View to NNW from shipping/receiving dock. Processed lead ingots 
are on dock ready for shipment. Sample 2 came from 6" vertical 
pipe at bottom of manhole; a lower storm drain pipe reportedly 
Is present below the manhole being connected to the base of the 
manhole via the 6" vertical pipe. This lower drain reportedly 
leads into the marsh at the South edge of the concrete dock 
area. 1:39 p.m. 

Photographs 10, 11 and 12, clockwise from upper left; 
April 8, 1980: 

Tuesday, 

10. Looking South towards pussy wino\7S in bloom; from South side . 
of EW portion of the U.S. Smeltin<j Canal. 2:00 p.m. 

11. Looking Northwest from Southeast corner of intersection of the 
Grand Calumet River (on left) and the U.S. Smelting Canal(on right) 
River flows towards upper right; iirection of flow in the canal is 
uncertain. 2:08 o.m. 

12. Looking North across U.S. Smelting Canal at its mouth. Ron Lillich 
Is shown with water sampler just used for collecting Sample 3 at 
the mouth. Muskrat surfaced at edge of Canal, then quickly reversed 
his direction, underwater. 
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FIGURE 4 Photographs 13, 14, 15 and 16, clockwise from upper left; 
Tuesday. April 8, 1980: 

13. Looking South from land path along the South side of U.S. Smelting 
Canal. Slag, firebrick and barrels are remains from long past 
dumping practices. (Plant reportedly has been operating on this 
site since 1906.) 

/ Empty shotgun shells lying on ground; condition suggests recent 
shooting. It is also reported that young people do some hanging 

\ out in this area of the site. 2:16 p.m. 

14. Looking NE across marsh, reeds and water towards plant from land 
path along South side of Canal; shot from location shown in Photo­
graph 13. 2:20 p.m. 

15. Oil slick on Canal surface near pUnt; surface flow of Canal appears 
to be towards the plant (upper right) from the Grand Canal at this 
point and time. 2:25 p.m. 

16. Location from which Sample 5 was ttken; this was a very wet soil 
sample from the marsh on the NW sicie of the Canal. Marsh water is 
evident (gray-blue patches). Location Is near the point at which 
the Canal changes direction. Sample 4 was obtained from a similar 
location on the SE side of the Canal. 

FIGURE 5 Photographs 19, 18 and 24, clockwise from upper left; Tuesday, 
April 8, 1980 and Wednesday, April 9. 1980: 

19. Looking NW from the North side of the engineering office building, 
after rainstorm. Piles of cinders, slag and scrap steel. 3:17 p.m., 
April 8. 1980. 

18. Small pool in marsh land just Sout^ of machine shop and waste piles 
South of shop. Sample #8 was taken from this pool. Bright red-orange 
iron oxide stain covers center of bottom of pool. 3:40 p.m., 
April 8, 1980. 

24. View towards ESE from the head waters of the U.S. Smelting Canal; 
from West side of Canal. 4:45 p.m., April 9, 1980. 

FIGURE 6 Photographs 17, 20, 6 and 1, clockv/ise from upper left; Tuesday, 
April 8, 1980: 

17. Lookiig E from location Southwest of Machine Shop. Ground surface 
Is sl3g; pile of air filtration bags from exhaust from smelting 
furnaces at left center. 3:17 p.m. 

20. Looking W from NS road just W of Mcin Office. Rinsed battery 
casings, from used batteries, beint; discharged to dump area for 
future pickup. 3:55 p.m. 

6. Looking SE from slag-filling site towards boundary of slag and 
reed-covered marshland. Railroad c-nd Kennedy Avenue in background. 
Kennedy Avenue bridge across Grand Calumet River is under re-con­
struction. 
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1. Looking S along storm water discharge ditch, which runs parallel 

to and West of railroad. Photo taken near North end of ditch. 
Sample #18 taken at this location on April 9, 1980. 

FIGURE 7 Photographs 21, 22 and 23, clockwise from upper left; Wednesday. 
April 9, 1980: 

21. Looking NNW from railroad bridge at Grand Calumet River Crossing, 
adjacent to Kennedy Avenue. U.S. Smelting plant in background with 
lead slag fill margin with water evident. - 1:05 p.m. 

22. View of railroad bridge looking SW from Kennedy Avenue, where new' 
automobile bridge is presently under construction. Samples #9, 
and ^10 were taken from the center of the railroad span. - 1:10 p.m. 

23.. View of 151st Street bridge where it crosses the Indiana Harbor 
Canal. View is towards SE from NW quadrant. U.S. Van on the 
bridge. 2:50 p.m. 

FIGURE 8 Results of Analyses of Water Samples for the General Chemical 
Parameters:Specific Conductance, Sulfate, Chloride, pH and 
Fluoride. 

FIGURE 9 Results of Analyses of Samples for total Lead, Arsenic and 
Antimony. 

FIGURE 10 Map of Site, from U.S.G.S. 7-1/2 Minute Topographic, 
Gary and Vicinity, Indiana. 

LIST OF SAMPLES 

Samples SOI through SOB were taken on April 8, 1980; Samples S09 
through S19 were taken on April 9, 1980. 

SAMPLE 
NUMBER 

^ ^ 8GVG04S01 
^ i ^ 80VG04S02 

[Vf7k'/80VG04S03 

A'-^f 80VG04S04 
,.\( '^ 80VG04S05 

A^^ii'vil 80VG04S06 

>VfL 80VG04S07 
Loa\^''80VG04S08 

; ja fe 80VG04S09 

, p ^ i 80VG04S10 

TIME OF 
COLLECTION 

1:15 p.m. 
1:50 p.m. 
2:30 p,m. 

2:45 p.m. 
2:45 p.m. 

3:00 p.m. 

3:30 p m. 
3:40 p.m. 

12:15 p.m. 

1:00 p.m. 

IDENTIFICATION 

Pile n 
on Receiving Dock 

Water from U.S. Smelting Canal at Junction with 
with the Grand Calumet River 

from Marsh on SE Side of Canal 
>1» from Marsh on NW Side of Canal 

_ _ from 5-6 locations around 
the buit^ings of the site. 
4 W H K I ^ t r o m Beg House 
Mater Sample fron; small pond SW of Engineerinc 
Office Building 
Water Sample from Grand Calumet River at Kennedy 
Avenue Bridge at - . ^ ft. depth 
P | H M U | g H 4 M l | "̂̂ ^^ Grand Calumet River at 
Kennedy Avenu^^TToge 
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SAMPLE 
NUMBER 

j\^<"80VG04Sll 

oO^^'80VG04S12 
'J 

^j(y^80VG04S13 

p d 80VG04S14 

vpa\^^80VG04S15' 

^A 80VG04S16' 
,jja^'80VG04S17 

uoa\eJ'80VG04S18-
^.i\C^80VG04S19' 

TIME OF 
COLLECTION 

2:30 

2:45 

3:15 

3:35 

4:30 

4:30 
4:40 

4:45 
3:05 

p.m. 

p.m. 

p.m. 

p.m. 

p.m. 

p.m. 
p.m. 

p.m. 
p.m. 

8 RESULTS OF THE CHEMICAL 

IDENTIFICATION 

Water Sample from Indiana Harbor Canal at 151st 
Bridge at ~ 1 ft, depth 
Bottom Water Sample from Indiana Harbor Canal 
at 151st bridge 
Mater Sample from Grand Calumet River at 
Indianapolis Boulevard at ~ 1 ft. depth 
tS^W«NMi^.S];^dge-&Mp^ from Grand Calumet 
River at Indianapolis Boulevard 
"Influent"; Water Sample from W side of Canal 
at N End 

^-from W side of Canal at N End 
"Effluent"; Water Sample from Marsh, E of Drum 
Pile and S of Receiving Dock 
Water Sample from Drainage Ditch on East, N End 
Mater Sample from Cold Water Tap in Engineerinc 
Building 

ANALYSES OF SAMPLES 

8.1 Analyses of Water Samples for the General Chemical Parameters; 
Specific Conductance, Sulfate, Chloride, pH and Fluoride. 

Seven (7) water samples were tested for the above parameters, 
results of the testing are tabulated in Figure 8. 

The 

/, 
If we consider, for the moment, that the surface water from the Granc 
Calumet River at Kennedy Avenue (where it flows West adjacent to the site) 
is our norm, then we can see that all of the other samples have higher 
concentrations of sulfate, chloride and fluoride, and, consistently, 
higher values for specific electrical conductance. 

The most contaminated off-site water is that obtained from the Grand 
Calumet River at Indianapolis Boulevard. This water was flowing 
Eastward towards its juncture with the East branch of the Grand Caluniet 
at the West end of this site. There the two flows combine to deliver 
their water to the Indiana Harbor Canal and thence to Lake Michigan. 

However, the U.S. Smelting site appears to be making significant con­
tributions of chloride, sulfate and fluoride ions to the Grand Calume;t 
River and to be adding acids, as well, as evidenced by the low pH 
values and the high chloride, sulfate and fluoride values found in the 
"Effluent (S17) and in the East Drainage Ditch (SIS). 

The high sulfates are most probably arising from the used lead storane 
batteries which are reprocessed on site; these contain sulfuric acid 
solutions which are reportedly neutralized on site using limestone. 
The resulting calcium sulfate is rather insoluble and is normally re­
moved, ofl-site, by Industrial Disposal Company. It is clear, howevi.r, 
that the reutralization process was ineffectively operating at the tme 
of our inspection. 
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We believe that the high fluorides occur because of their presence 
in materials brought on site for recovery. Chloride ion, as well, 
appears to be contributed by on site processes. The chloride con­
centration found in the Grand Calumet at Indianapolis Boulevard is, 
of course, much larger than any of the on site concentrations. 

8.2 Analyses of Samples for Total Lead, Arsenic and Antimony 

These results are given in Figures 9-1 and 9-2. As expected, the lead 
concentrations varied over a tremendous range, i.e. from 29.00% in the 
flue dust to less than 2 ppb in water from the cold water tap. The 
lowest value in the environmental samples was 27 ppb in the "Influent" 
water from the North end of the U.S. Smelting Canal. It might be noted 
that none of the values for lead concentration in the "Influent", as 
analyzed by U.S. Smelting Lead Refining Company, the parent company, 
were as low as this value; the lowest in the report copies from 
U.S. Smelting Lead Refining Company In our possession was 60 ppb lead. 

Though we have questioned the value for the lead concentration in the 
"Influent." the concentration of 3400 ppb in the "Effluent" suggests 
that lead is. flowing outward from the plant area by this route. It 
may in fact be so that it does not reach the Grand Calumet River, but 
Is retained on the marshland, which is owned by U.S. Smelting. 

Similarly, the lead concentration at the North end of the East drainage 
ditch was rather high at 1800 ppb, though no flow in this ditch was 
obvious. Rather more striking in this case was the very large arsenic 
concentration of 5800 ppb; this could be attributed to the very low pH 
found in the water at this location; highly acid conditions increase 
the solubilities of most metallic oxides. 

We have no data indicating the rate at which lead from the slag pile is 
moving into the marsh nor indicating the rate of lead movement from the 
marsh into the Grand Calumet River. 

In this connection we should re-note that Robert L. Stone's map indi­
cates that thebresent slag heap does not extend into the flood plain, 
though it still appears that slag isfaeing dumped into the marshland. 
We have checked neither elevations nor flood plains with Corps of 
Engineers maps in this regard, though the presence of marsh water adjacent 

. to the slag would suggest that the flocd plain does include portions of 
/ the marsh now covered with slag. 

The analysis of Sample S06 is rather significant; a lead concentration 
of 16% is indicated. The sample is a composite of surface samples taken 
at variou.s locations around the operating portions of the site; Store 
had requested that we obtain such a coioposite. We suspicion that it is 
related to the gray pall that covered Ihe roadways and the immediatfly 

^adjacent 'jround. It appeared to us as if lead flue dust had been 
1 casually hauled around in a front end loader, for example, with ex­
cessive loss by spill or by wind. Thii» is a point of major concern to 
us since it represents one of the more hazardous aspects of this sive. 
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Substantial Information is present on these data sheets; the expected 
ubiquitous distribution of lead was found. We compared the results 
we obtained for River and Canal samples with data from monthly samp-

. v^inQS during 1978 by the Division of Water Pollution Control, India'na 
State Boa»d of Health. There was reasonable agreement between their 
results and ours. Only one location was precisely common to their 
investigations and ours -- the Grand Calumet River at Kennedy Avenue. 
Good agreement was found between the two sets for specific conductance, 
sulfate, chloride and pH; however, the lead concentration found in our 
sample was'-'2 times the maximum value found in 1978 by Indiana. 

CONCLUDING COMMENTS 

9.1 The Company is In contact with and is operating with the knowledge ov 
the State of Indiana, Stream Pollution Control Board. 

9.2 The Company admittedly does have problems with their flue dust col­
lection system, resulting in occasional failures. 

9.3 The dust along the internal roadways has a very large lead concentra:1on. 
Its presence and the processes and handling methods leading to its 
presence represent serious hazards, especially to plant personnel, ''lant 

/ personnel all wear dust masks around their necks, but it is not clea-
how frequ(intly they a re in proper use around their noses and mouths. 

9.4 The Company appears to have problems in achieving full and effective 
neutralization of the sulfuric acid waste. 

9.5 We are concerned that excessive amounts of fluoride may be moving off 
• the site Into the Grand Calumet River. 

9.6 We are concerned that excessive amounts of lead and arsenic may be 
moving off the site into the Grand Calumet River. 

9.7 We are concerned about the health of present employees; perhaps all 
should be tested for the lead content in their blood. 

9.8 We are seriously concerned about the location of this site and about 
Its contribution of lead to the environment, even though it has been 
in operat-on since 1906. 

9.9 We are seriously concerned about the h'gh lead levels in the Grand 
Calumet River bottoms. Accidental spi'ls into the River of materials 
with a high affinity for lead could soiubilize large amounts of lead 
from the oottoms into the river water. 

9.10 We are seriously concerned about the high concentration of lead found 
in the West branch of the Grand Calumet River and in the Indiana Harbor 
Canal at I51st Street. In spite of tha relatively low values (20 ppb) 
for lead .'•eported for the Indiana Harbor Canal near its outflow into 
Lake Michigan, we suspect that a stead/ outpouring of lead into Lake 
Michigan is occurring. 
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